Vietnamese banking system has been playing a vital role in the development and economic growth since the economic renewal campaign namely "Doi Moi" in 1986 
Introduction
Since 1986, Vietnamese government launched an economic renewal campaign namely "Doi Moi" to strengthen and promote economic development and growth in order to Vietcombank; BIDV and MHB), 33 joint-stock commercial banks, 5 whole foreignowned banks, 4 joint-venture commercial banks and 55 foreign bank's branches and subsidiaries. By the end of 2011, the total domestic of credit provided by banking sector constituted to 120.8% of GDP, while domestic deposit to banking sector accounted for 106.56% of GDP. High-level of credit growth of around 30% in a long-time periods was one of the most important factor in the high-rate of Vietnamese economic development and growth.
One of the most striking feature of Vietnamese banking sector is the domination of stateowned banks and partial state-owned banks (From now onwards, they are all called state-owned banks -SOCBs as government is having controlling right in all of these bank with over 51% of total chartered capital). These state-owned banks' assets account for about 50% of the total banking sector's assets, together with 48% in deposit and 52% in credit market-share, leading to very high market concentration. However, this market concentration has been decreasing considerably due to the increase of market share of domestic joint-stock commercial banks and foreign banks.
In addition, Vietnamese banking system has been being under an unavoidable financial globalization trends as well as dramatic advancement in information and banking technology. According to Linda S. Goldberg (2008) , globalization can help the host countries receiving the services of globally-oriented banks. It can also have positive effect in real foreign direct investment, technology transfers, and productivity enhancement. Hence, for developing countries such as Vietnam, it is a crucial requirement to participate in globalization process. The globalization in banking sector could change the market structure and behaviour of Vietnamese banking industry. For instance, the increased presence of foreign banks has imposed the needs to enhance the competitiveness and strength of domestic commercial banks, including partially privatizing SOCBs and strengthening bank capital requirement. This paper proceeds as follows: Section 2 will give a brief overview about Vietnamese banking system. Section 3 will provide some literature review about the market concentration and competition in banking sector. Section 4 will describe the data and methodology employing in this study. Section 5 will present and analyses the empirical result by both structural and non-structural approaches. Finally, the conclusion will be given in Section 6.
Overview of Vietnamese Banking system
Early reform in Vietnamese banking sector was a part of the broader set of marketoriented reforms that the government began in the mid-1980s, focusing on decentralizing and privatizing financial services. Prior to 1990, the SBV operated as Vietnamese stock market is considerably much lower than that of neighbour countries, including Thailand, Singapore, Indonesia and Philippine, with the ratio came at over 100% of GDP in 2012. As a result, domestic credit provide by banking system is the main capital source for financing firms and the whole economy as well as the. Figure 2 provides a dramatic increasing trend in the ratio of domestic credit to the economy as a ratio of GDP. Although the credit growth of banking sector has slowed down in recent years due to the severe effects of global crisis, it is no doubt that banking sector will continue to contribute a large part in the development and growth of Vietnamese economy in the next few years.
Additionally, Vietnamese banking sector has continued to widen financial assess to Vietnamese residents recently. Table 1 Vietnamese banking sector seems to have a high concentration with the dominance of SOCBs. 4 main state-owned commercial banks including Agribank, Vietcombank, Vietinbank, BIDV account for 38% of total chartered capital and 49% of total assets of the whole system. They are also dominate in both bank credit and deposit market as seen in Figure 3 . global coroprations, which in turn, will change the nature of market concentration and competiton of banking sectors. Since the global crisis recently, Vietnamese banking sector has exposed much weakness, slowing down the recovery of the whole economy. It is due to the fact that Vietnamese banking sector is out-banking in number, but under-banking in the services quality. 
Literature review
The competition in financial sector is important since it affects the efficiency of production of financial services, the quality of financial products and the degree of There are two main arguments in the theoretical literature about the economic role of market concentration and competition in banking sector. One argument based on the "franchise value hypothesis", indicating that banking system could be more fragile and less stable resulting from higher market competition and lower market concentration. In the contrast, the second view based on "risk shifting paradigm" ague that financial stability would be enhance as the banking sector becomes more competitive.
Franchise value hypothesis focuses on the risk incentive of banks and analyses the effects of competition on bank's risk taking behavior. It states that higher competition erodes profits margin causing banks' franchise value drop, thus reducing incentives to prudential behaviour and leading to more aggressive risk taking in an attempt to earn higher profits. Banks may choosing more risky and lower quality portfolios, taking on more credit risk, lowering capital levels. It's behavior, then, increase the probability of higher non-performing loan ratio and more bank bankruptcies resulting in greater fragility and financial instability. proposed that larger banks do not need to give credit to risky investors, and can therefore select their clients, which increase both return on investment and the soundness of the credit portfolio. They are also maybe better to diversify their loan-portfolio and geographical risk due to higher economic of scope and scale. Allen and Gale (2000) concluded banking sector with a few larger banks are easier to monitor than many smaller banks.
In the supporting view to bank competition, risk-shifting paradigm, argues that higher competition could contribute to financial stability as increase in market power and the resulting higher loan rates have the potential to negatively affect the stability of banks due to moral hazard and adverse selection on the part of borrowers as the borrower may choose higher risk project and increase their own risk of bankruptcy. This is, in turn, higher probability that loans turn non-performing, leading to higher bankruptcy risk for the extent to which a change in factor input prices is reflected in revenues earned by a specific bank. In other words, the competition in a sector is measured by the elasicity of output revenue due to changes in input prices. Under perfect competition, an increase in input prices raises both marginal costs and total revenues by the same amount as the rise in costs. Under a monopoly, an increase in input prices will increase marginal costs, reduce equilibrium output and, consequently, reduce total revenues.
A number of papers have applied both structural and non-structural approaches to investigate the degree of concentration and competition as well as the impact of market concentration and competition in banking sector in developed countries but just a few of them targeted on developing countries. 
Data and Methodology

Data
The main data employed in this study was collected from bank database of Bankscope 
Methodology
Structural approach
Under structural approach, the market concentration and competition in banking sector is measured by the "k-bank" concentration ratio, and more intuitive HerfindahlHirschman Index (HHI-index).
The "k-bank" concentration ratio is measure by the sum of market share of k largest banks in the sector. The higher the ratio, the more concentration in the banking sector with larger market power to largest banks in the banking sector. Panzar -Rosses approach measure the degree of competition though H -statistic, evaluate the elasticity of total revenues with respect to changes in the factor input prices.
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The empirical application of Panzar and Rosse approach assumes log-linearity in the specification of the revenue and cost equation. The reduced-form of revenue equation is:
Where Zi is a vector of Q bank-specific variables, wki is k input factor prices. Then Hstatistic is calculated by = The H -statistic, then, will indicate the overall level of competition in the market under consideration. According to Panzar and Rosse, H -statistic value ranges from minus infinity to unity. Under perfect competition, H -statistic takes unity value that means 1 percent change in cost will lead to 1 percent change in revenues. Under monopoly market structure, H -statistic will take value from minus infinity to zero, meaning 1 percent change in cost will lead to a fail in revenue. H -statistic value ranges from zero to unity will indicate a monopolistic competition in the market, with higher H -value indicate higher competition.
P -R approach assumes market equilibrium, hence, a test for long -run equilibrium is required with ROE or ROA is used as a dependent variable. The same H -statistic value will be recalculated and it is supposed to be significant equal to zero in equilibrium and significant negative in disequilibrium. This is based on the view that in equilibrium, rate of return do not depend on the level of input prices.
Empirical results
Structural approach
The structural approach in measuring market concentration and competition in Vietnamese banking sector is taken by the concentration ratio of four and six largest banks in the industry as well as HHI -index, both in term of total asset, deposit market and loan market, for three years including 2007, 2009 and 2012. Table 3 below summarizes these concentration ratios in Vietnamese banking sector, including CR4, CR6 and HHI -index. ratio, the result was absolutely the same. The significant decrease in the market share of four largest banks and six largest banks suggests the changing in the market structure in
Vietnamese banking sector to a more competitive nature. Interestingly, the concentration in loan market decreased with a faster pace than that of total asset and deposit market.
The main drawback of using "k largest banks" ratio is that it does not account for the 
HHI -Index
Assets Deposits Loans
Non-structural Approach
This research employs the revenue reduced-form model to conduct H -statistic by Panzar -Rosse approach that is usually used in previous empirical researches. As suggested in literature, all these variables should be used in natural logarithm form.
Where NITAit is the ratio of net interest revenue to total assets as the dependent variable
PFit is the ratio of total interest expense to total loanable funds PLit is the ratio of total personal expense to total asset
PKit is the ratio of total operating expense to total asset
BSFit is the set of bank specific factors that could affect the performance of a commercial bank
The subscript i represents the bank i and the subscript t denotes the time period t.
The H -statistic at time t is calculated as H t = β 1t + β 2t + β 3t
The choosing of variables in this research followed the model suggested by Claessens and proxy by the ratio of total interest expense to total loanable funds. PLit refers to the cost of labors, representing by the ratio of personal expense to total assets while the ratio of total operating expense to total assets is used as proxy for the cost of physical capital, PKit.
Some bank specifics factors are included in the model to capture the different between characteristics of each bank in the sample, including CAPit (the ratio of total equity to total assets); LOANit (The ratio of net loan to total assets) and ASSit (Total assets). The ratio of total equity to total assets is used to capture the difference between capital structures of banks. The ratio of net loan to total assets used for measurement of elasticity of banks toward loans financing, while total assets is used as a proxy of bank economic of scope.
However, as Panzar -Rosse approach bases on the assumption that the market is under long-run equilibrium, hence, we also estimate the following equation to test whether Vietnamese banking system is under equilibrium as suggested in the literature.
In the equilibrium test, ROAit is used as the dependence variable instead of NITAit as Haaf (2002). We will test the whether E = 0 using a F-test with
If we reject the hypothesis of E = 0; then the banking sector is not under equilibrium, hence, using H -statistic to measure the concentration and competition of Vietnamese banking sector is not no longer suitable. The idea behind this test is that under equilibrium, returns on bank assets should not be related on input prices. short panel data, hence, a "within" random -effect to explore difference in error variance components across time-period is considered.
The equation (2) is estimated firstly in order to test for market equilibrium required assumptions to use Panzar -Rosse method. Table 5 give a short result, using Wald test with the null hypothesis being market equilibrium (E = 0). The value of both F -statistic and Chi-square value failed to reject the null hypothesis, hence, we could use Panzar -Rosse approach to estimate the concentration and competition of Vietnamese banking sector appropriately. Finally, Table 6 below shows the results of equation (1) estimations using "within" random -effects models for the whole samples and four sub-samples concerning stateowned feature and foreign-owned feature. NOTE: All regressions are estimated using "within" random-effects models to calculate H -statistic as used under Panzar -Rosse approach. Significant level at *10; **5 and ***1 percent level. The vaue in pathenthesis are t-statistic and were calculated using White's correction for heteroscedasticity. The Wald test is used to test the H = 0 and H = 1 null hypothesis and follows an F -distribution.
State-owned feature Whole foreign-owned feature It is worth noting that the higher the H -statistic, the higher degree of competition in the sector. The H -statistic for overall sample is as 0.259172, reconfirming the findings of high concentration and low competition in Vietnamese banking sector in structural approach via HHI -index. Additionally, state-owned commercial banks are competing more intensively in compared with joint-stock commercial banks while whole foreign banks compete harder than that of domestic banks.
One of striking feature of H-statistic value is that it reveals, to some extents, the degree of competitiveness of a commercial banks as it measure the elasticity of total interest revenue due to changes in input prices. Hence, the higher the H -statistic, the more competitiveness ability of banks as it could turn 1 percent of increase in input prices to a higher degree of total revenue. Hence, in state-owned feature of banks, state-owned 
Conclusion
Vietnamese banking system is under a large reforms and restructuring progress to create a safe and sound efficient system and improve the efficiency of commercial banks.
Enhancing competitiveness and strength of domestic commercial banks is an important and key missions of policy makers and supervisors to face with unavoidable globalization in financial and banking services market. Obviously, understanding the current state of competitive nature in banking sector is the first task.
Empirical findings in both structural and non-structural approaches reveals that Vietnamese banking sector is under monopolistic competitive nature, but still close to the monopoly market with high concentration and low competitive. Fortunately, the competition is tend to increase recently, thanks to the higher assess of the economy to the international field with lower entry to foreign institutions and lower protective policies toward domestic banks. Additionally, the equilibrium test indicate that the industry is in equilibrium. 
